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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a novel organic electroluminescent element 
material which causes electrons to be injected from a cathode ray tube 
efficiently and is excellent in luminescent characteristics and to obtain 
an organic electroluminescent element which exhibits high luminance and 
luminous efficiency and hardly undergoes degradation by using the same. 
SOLUTION: This material is represented by formula I (wherein R(sup 1) to 
R(sup 6) are each a group represented by formula n (wherein X(sup 1) is H, 
cyano, alyl, etc.; and X(sup 2) and X(sup 3) are each alkyl or aryl 
provided they may combine with each other to form a hetrocycic group 
containing O, S, or N), H, halogen, cyano, alkyl, etc., provided that at 
least one of them is a group represented by formula n and that they may 
combine with each other to form a ring; M is a di- to tetravalent metal 
atom; and n is 2-4) and is used for providing an organic electroluminescent 
element of which the luminous layer comprising a plurality of thin organic 
compound layers and sandwiched between a pair of electrodes has at least 
one layer containing the material. 
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evjzo^^fjittmmik^m'D^mtmi^xiio. a 

u. Pt, Ag. Cu, Ai^CD^JS, ^Jg-o-^. IT 

0, NESAfcL<tt7t?iJ5"::i-7x>^7t?U IfP— 

[0 0 5 0] gS«l(C«gffl$n-5««14*J*4i:LT«. 4 
e VJ:D/h$i^ti:*Mia:*}to^St>L< «^«^^*« 
SiLTli-So -S-CDtJi^t bT«. Al. In, Mg. L 

1. Ca^CD^S. =bL<tt. Mg/Ag. L i /A 
1. Mg/I n^©&^75«^tf^ns. |©ffi:teJ;rjC^« 

"r^y^. •:f^x^iiy^(n'ik^<D^m\zii^'{^m.^ 

[0 0 5 1] WaEL^^Ttt, ^*^<5!3t$ti--5;fc 
1 0 9S«±*«a*Lt», 

[0 0 5 2] mmtmim. mm.m.^^\.m.ms.^<o 

X^n\t$^\^ii^. m7r<t^ii. ii=y7.^W.> tJ^Ux^^U 
>. #'jx-7^;u-y-;u7*>. jH'jyptfu>. Jt^U'f 

[0 0 5 3] *^BJCDW^EL^^£0&«CDJ^)5g«. % 

^mm. 7.ny^>jyif. -i^yzfu-r-^ y^. -^=7 
V \fyif^<Dm^fmm<D\,^-rn<D:^m^mmri>zii 



( 
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■f3.^imm.*m^ntt.\,^, asoMfftts nm*^^ i o 
10 0 5 4] ffliCfigm^wa^. &«^jK^-r^«i^ 

i?(03t^m«)lg. 7|?tJ^:r7i>. #'JtfP-Jl'^<D 

[0 0 5 5] Ki±OJ;5{C, *%BjCD*«iELm^lC- 
flS^ [1] '£)L<tt-«iC [3] ©^k^itiSSffltiT, « 

fttf)\z. m^tvT4miz^^-^mo. "to^mmmm 

[0 0 5 6] *5!BJC0W^EL^^«, fi»tt5=-U't*^ 
[0 0 5 7] 

fb^ti (3) 

:7^Xl3>4^tC, a-yD^:>'37j:-J|/><^'>2 4. 7g 

*5<ky:MU>^h'Jx^;n 6. 6 g ^jbD AT l 5 0 
■e3«fW«!«i-rs. ^«)RjS«t*«ffi4»-CJgaib, n- 
'\=^^-y->4 0 0 g^J!)D;^/if^. — 5 "C LTi^ 

lfi<t;^«ligTS^sn-5<b 7 u >^x7>5^;u 22. 7 g 
77X34»fc, -ft?®'; >Kxx'7^;i' 

16. 3g. 8 -t h'n4=^->- 2 'J >T;i/5't K 
33. Og. T^hU'i'AX^^— H 8. 5g, XiS'/ — 

;n5 0gi£AnT. tammmT-cs o^mwr^, <^ 

Kx^JUTf^iSft UT 2 6. 7 g <3!)a<|6t»**f#fc. 



15) #98^1 0-5 3 7 5 9 
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8 <Dit-^m 16. 2 g , i^sjffiia-7kia!fe 11.0 

g . X^' y -JH 5 0 g * AtlT 5 0 "CX- 2 B^Mffi^-T 

^Jci^^x5^;i//7-fe hx h 'j;i'TS*S^L.Tg©ta^ 

[0 0 5 8] 

[^bsi 



;hp(0C2Hs)2 



[0 0 5 9] 
20 [^b6] 




:k^^mm) «. *«IEL^^{Cil8gt)b<«35iig«JE 
tt, 5y;i/5';<7^7asaa>LS-i 0 0{cJ;»5»J«L 

ELS^ra^iEB&J 2 0 7H1i-'fX>X7*-5Aa) 

40 [0 0 6 0] SlJSfisJ 1 

Sct^bfc I TO«S#€?:*/7X«±{C, N. N' - (4 
-^^)Uyx.~)l) -N, N' - (4-n-:r5^;i/7x 
-yx.-ryh\yy-9, 1 0 -v'TS >$r5^h^ 
t h*a7 7>lc^»$it. xtf>n-T--<' >i^Jcj;OJi[ 
j?4 0 nm©iEaffiA@«l§fc. -fk^ife (3) 

$KS^«LTIKIP4 0 nmCDfg^t^^f^fiEL. V^:?. 
->r>jUi:ffi<& 10:1 T^^«LTTrMJl 100 nm<D 

1 O 'To r r<DSStfiT. S1g®««^MTSSg« L 
50 it. ilflSEttJES Vr«R!3t»a[5 5 (c d/ 
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10-53759 



29 

m') , m±m^mmi 8, OOO (cd/m' ) . 5 

vmmm-^(D%^^m2. 3 (im/w) <D%mm^ 

/ 2 tA±«^7tW^/i>i 10. 0 0 0 ^WtAi^Jt^n 

[0 0 6 1] Hffi^J 2 ~ 1 7 
^5feil^bfc I TO«Mf^^:</5XlSJ-iC. N, N' 
xn;i/-N, N' 1. l' -t*7x:r;i/ 

-4. 4' -5^TS>SrX^^«LTMJ¥4 0 nm©iE 



30 



10 



ffi* 1 0 : 1 -r^lSg^fUTMJl 1 0 0 nmOD^ffii£J^fi£ 
1 O-'To r rOK^^-T. »«fi««^iaT58l 
tC. 3 mA/cm' W«SitSST. ;i<D5g^<£aggbT 

7t]WS*no. 0 0 op#rBm±»Jt$nfe, ^:©*gm*^ 

(0 0 6 2] 
I«2] 

















<cd/^fn») 


(c d/m») 


( 1 m/W) 


2 


(1) 


5 1 0 


3 3, 


00 0 


3. 


4 


3 


(3) 


480 


3 1 . 


0 0 0 


3. 


0 


A 


(5) 


500 


3 4. 


000 


2. 


9 


5 


<9) 


540 


3 0. 


0 0 0 


3. 


3 


6 


(1 3) 


5 00 


29. 


000 


3. 


3 


7 


( 1 5> 


480 


3 1. 


000 


3. 


1 


8 


( 1 6) 


470 


30, 


000 


2. 


7 


9 


(2 0) 


44 0 


35. 


0 0 0 


3. 


5 


1 0 


(26) 


430 


2 9, 


0 0 0 


3. 


3 


I 1 


(30) 


3 90 


2 9. 


0 00 


3. 


2 


1 2 


(32) 


4 9 0 


3 3. 


0 00 


2. 


2 


1 3 


(33) 


460 


3 1 . 


0 0 0 


2. 


1 


1 4 


(3 6) 


3 9 0 


3 5, 


000 


3. 


3 


1 5 


(38) 


33 0 


3 2. 


0 0 0 


3. 


6 


1 6 


(39) 


30 0 


33, 


0 00 


3. 


4 


1 7 


(4 1 ) 


3 1 0 


3 6. 


00 0 


3. 


0 



[0 0 6 3] nigral 1 8 tlfc. 
N' 1' -e7xr:;p-4, 4* 

ifiSitSEES Vro^TtWSS 6 0 (cd/m' ) . ft:^ 
%^W^3 3, 0 0 0 (cd/m' ) . 5 VEPJOB^TO 
%7t^^3. 3 (Im/W) W%7t*^t#e.nfc, 
3 mA/cm' ©mSKSBS^T. ClO^^^'Si^UTfS^ 
$-ti-fc»#ftSS^(DiS«. «!I^)Wft<7) 1 / 2 e^iO^TtW 

**i2o, 0 0 0B#rBm±«it$n/t. *«iS0<j<D^^ 

[0 0 6 4] ||i£«S|l 9 

^jl5-T;i/5^'i;Ai:U^':7A^ 10 0: 2 tr^^^^-r 

bit. JlCOjg^ti. ia)5it«)E5 Vt?W5E?tWS7 7 0 
(c d/m' ) . fi;*:^^»S4 2, 0 0 0 (cd/m 
' ) , 5 VEPttlBfCW^Tt^i^ 3.8(1 m/W) CD|^ 
>t*^#e.nfc. ^JC. 3 mA/cm' ««fiitSST. Jl 



[0 0 6 5] tfciifiaj 1 
- 30 f§5t«i|sftUT. hUX (8 -t Kd:^^^^/ U» 7 

VTO583t»Sl9 0 (cd/m' ) . g:Acfg3tW« 1 
4. 000 (cd/m' ) . 5 VHlSnNfT'®^^^* 
1. 2 (Im/W) C0^^75^'#^nfc. 
[0 0 6 6] *^?«CDW^EL^^tJ^Sf<&. «^ 

JIJS^J 2 0 

40 xr.J|/-N, N' -v't^^^JU- 1 , 1' -t*t7xn;i/ 
-4. 4' -i?T5><&«^l!igaFLTK/P4 0 nmOiE 

aaA«€'»fco 'if^^^-Q. hux (8-tKp+->^y 

'J» 7;i/5:^':7A^#i:^:^i7U H>t^5 0:1© 
fiftitT*^^«LTIK;»3 0 nm»%7tai£f^figb. 
=t<Dic\Z.^^m (3) *K^l!83SPLTIKJ13 OnmO« 
T-aASSrfPlEKL. 7;l/5zi":7At U5"'i'A<£ 1 0 0 : 
1 -CS^Lyi^^TlKJP 1 0 0 nmCO«Si£rJ^p£bT* 
^EL^^S:t#;t. lEJiaA^. ^^^*3J:y:«^aA 
Ji«l O-'To r rWX^if-C. S«ia«^M®^«^T 
©l/2eA±Of6JtW«*<2 0. 0 0 0I^M£A±««f$ 50 Tji^lFLfc. ^:<Z)^^tt. itSitaSE 5 VTf63t»ft 1 3 



( 17 ) 
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9 0 (c d/m' ) . m:k^^m&l 2 8, 0 0 0 (c 
d/m' ) . 5V8l*D^T©5!$te^^l 1. 9 ( 1 m/ 

W) CD^^Am<htirCo 'AlZ. 3mA/ cm' (DMM^ 

mmmm<D i / 2 ex±<D^ytm&f)^ 20. 000 
[0 0 6 7] mmm 2 1 

r^J^bfc I TO«ffi#$:^/7XlSJilc, N. N' -i^y 

-4. 4' --:?T5>*K^^«FLTlKff4 0 nm©iE 10 

?LttABSr#fc, ;^Vi-rr. -fb-gr^; (3) ^K^^«bT 
lKiP4 0 nmCD^TtSSf^fiKL. ■^<D±\Zit'^'^ (1 
7) ^«3g^g«bTi^*3 0 nm©tt^^aAS*f^^ 
U. 7;i'5r:>^Ai:'J^':7A^l 0 0 : IT'iS^bAc^ 
^TMiPl 0 0 nm(7)«S^®fi£bT#^ELm^<&# 
fc. iE?LaAH. ^^«*3J:tX«^ftA««l O 'To 

iS8K«JE5 VT5g5t»«6 6 0 (c d/ 
m' ) . S:'cj^7t»« 3 7 . 0 0 0 (cd/m' ) . 5 
VWMim-^(D%^^m4. 7 (Im/W) 20 
tltz, :kiZ, 3mA/ cm' (DMM^&'V, Z.<DM^^ 

^j.±.(D^^mm^i 0. 0 0 o^mj.±.^w^ntz. 
[0 0 6 8) ^mm 2 2 

3l?u (2. 5-v»'<>^;i'-p-:7xn^>eziw» 

(CJ;DISJ?4 0 nmcD^3tS^#'5£i^1-ttJllig«S|2 tiSI 

miES VT58^»«3 0 0 (cd/m' ) , »;*cf83t» 

^2 0, 0 0 0 (cd/m' ) , 5 VEPiinB#-C®^3t^ 30 
^2. 9 (Im/W) CD5§7t*^^§e.nfc. ;^fC. 3mA 
/cm'<^)«Sg«g-?:. ZiCDM'f-^mm.l^X^n^'^tz 

m-^mi<of^^. mmmm<D 1/2 iJA±o585t»«*^ 1 

0, 0 0 0B#P«1JW±«jt$tlfc. 
[0 0 6 9] SIJEfiSJ 2 3 

10 (Q/D) <D I TOfl[ffif«f#PES7>CJPAS«* 

Sr^^ffiiLit, il8it«115 VT5!^»«1 2 

0 0 (cd/m' ) . m:k%%nm.4Z, 000 (cd 40 
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/m' ) . 5 VBlJ)nB#T<Z>^7t^¥4. 8 ( 1 m/W) 
0!n!)1£*«#€)nit, ■^\Z. 3mA/ cm* 

[0 0 7 0] itl550ij 2 

(17) JCf^^T, 2 - (4' - t e r t -7'5" 
JP^Jin;!/) - 5- (4" - \dy3L-)V) -l, 3, 4 

«<D;&?*Tfl-«!IEL^^*f^iai,;t. com^'tt, itSS 

«ffi5 VTiS^i^WSl 5 0 (cd/m' ) . mi^^^W 
0 0 0 (cd/m' ) , 5 vaiSPBtT(D^?t^ 
*1. 3 (Im/W) (Z)%3t;i)it#Snfc. i)<:tC, 3 mA 

m'^UM<om^. 8 5 0 i^pBiTiBaBiwa?® 1/2 etr© 

[0 0 7 1] ttlS^CSJ 3 
it^m (17) Cf^;?.T. hUX (8-tKD4^>'+y 

l^«w;5r^T*ttlEL^^$f^3aLfc. a 
iiS«ffi5 VTfl3tiWe!3 0 0 (cd/m' ) . mX^tft 
»ftl 5. 0 0 0 (cd/m' ) . 5 VBlD0»#T©555t 
^^1. 7 (Im/W) CD%7t*^#?.nfc, ^*:tC. 3m 
A/cm' <Dmm^S.X, ^:<0^^^«rS^UT3^5t$-& 
fcf^i^St»©M*. 1 / 2 «T05i!3t»S»C 

2.2 0 0^^1-CffiTLfc. 
[0 0 7 2] *^BJc0^aEL^^«. 

[0 0 7 3] 

^z.L\z^y). '^mzvc^x-m%imm. ^mmx'$> 

0. ft*#0#^EL^^S:#-5C:i;aJf ^ifc. ^Itl 
A1f<±<£#feZ2:J6<tSt)n-5. 



(72)56^^ Has 1^ 

«:^la54'*EM«^TB3#13^ *Sf-f 



